Supplementary Data

Supplementary Table S1. SNPs and their chromosome number (Chr.), position on the chromosome, annotated
gene name, distance from the gene, raw p-value are listed. ‘match’ indicates that the SNP was included in the gene

and ‘-’ indicates that no gene was in 100kd distance of the SNPs.

SNP Chr Position Gene Distance p-value
MARC0018001 1 13478198 - - 2.04E-03
ASGA0001052 1 13677927 CLDN20 85316 8.32E-03
M1GAO0000785 1 16529867 ESR1 12501 7.76E-03
ALGA0001232 1 17130048 CCDC170 match 5.20E-04
ASGA0001260 1 17256411 RMND1 match 2.22E-03
ALGA0001244 1 17279855 ZBTB2 16864 1.76E-03
DRGAO0001141 1 79571312 - - 6.11E-03

INRA0002909 1 83308522 SEC63 match 9.40E-03
ALGA0005610 1 1.25E+08 - - 8.69E-03
H3GA0003313 1 1.86E+08 - - 5.19E-03
ALGA0007007 1 1.91E+08 - - 9.84E-03

INRA0005278 1 1.92E+08 LRFN5 51070 3.96E-03
MARCO0080275 1 1.92E+08 LRFN5 22518 3.96E-03
ASGA0005303 1 1.92E+08 LRFN5 2176 3.96E-03
MARCO0033468 1 1.92E+08 LRFN5 13558 4.74E-03
H3GA0003345 1 1.92E+08 LRFN5 31112 4.81E-03
MARC0002276 1 1.92E+08 LRFN5 48118 6.86E-03
ALGAO0007015 1 1.92E+08 LRFN5 63056 2.69E-03
ALGA0115186 1 1.92E+08 - - 3.79E-03
MARCO0036886 1 2.13E+08 NTRK3 match 9.80E-03
ASGA0005512 1 2.14E+08 - - 6.56E-03
M1GA0001554 1 2.97E+08 SNORD90 44608 2.30E-03
ASGA0008803 2 6896014 GPR137 match 5.42E-03
M1GA0002584 2 9336635 MYRF 4509 7.74E-03
MARCO0005659 2 20249153 HSD17B12 37203 5.24E-03
ALGA0112320 2 20842615 - - 4.44E-03
ALGA0109169 2 22336683 - - 5.67E-03
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9979868
10393660
10395342
10404529
10521082
13299138
17876779
18911412
19225959
43556023
43567691
47853853
48005642
48297065
48620026
49563919
49673542
50032307
50615451
1182388

RPS19
RPS19
SFRP1
PLAT
KIAA1755
CD40

PTPN1
TBXAS1
TBXAS1
TBXAS1

ssc-mir-490-1

TSGA13
BMPER

ssc-mir-196b-1

13887
68806

match

57497

12352
519

60151

match
1259
10446

62842

5195

8.27E-03
9.07E-03
5.08E-03
3.25E-03
8.38E-03
8.11E-03
1.59E-03
2.32E-03
1.66E-03
5.52E-03
4.60E-04
7.96E-04
6.44E-03
4.04E-03
3.38E-03
3.51E-03
3.38E-03
3.62E-03
2.33E-03
9.88E-03
5.24E-03
7.22E-03
5.49E-03
7.29E-03
2.42E-03
2.36E-03
6.70E-03
2.00E-03
3.13E-04
3.07E-04
1.31E-03
2.39E-03
8.24E-03
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

ASGA0102465
ASGA0096921
ALGA0103241
ALGA0105315
ASGA0101131
MARC0114252
ALGA0124535
ASGA0093054

23
23
23
23
23
23
23
23

2108185
2174682
3024536
3059017
3744915
3766084
3876374
4325817

CH242-227G12.1
CH242-227G12.1
NLGN4X
NLGN4X

STS

17804
34046
match

match

70802

7.74E-03
1.78E-03
3.00E-03
2.41E-04
3.62E-03
6.24E-03
1.58E-03
6.87E-03
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13

28 Supplementary Table S2. Gene ontologies with p <0.05, count >3 and the genes involved in the ontology. Count

29 is the number of genes involved the ontology and % is (involved genes)/(total genes).
GO ID GO term name Count % p-value Genes
. BMPER, GDF7, FOXO1,
G0:0043408 ngg;téon of MAPK 10 893 00018 EDAR, RNF149, CDAO,
PTPN1, MYC, MIF, BMP6
SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
regulation of transcription CD40, SMYD2, SOXS9,
G0:0006355 DNA-templated ’ 22 19.64 0.0060 RGMA, DDX17, BMPER,
RPS6KA1, MYRF, BCLG6B,
CHD2, ABRA, HOXB9,
MYC, BMP6, SIM2
SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
regulation of RNA CD40, SMYD2, SOX9,
GO0:2001141 biosynthetic process 22 19.64 0.0054 RGMA, DDX17, BMPER,
RPS6KA1, MYRF, BCL6B,
CHD2, ABRA, HOXB9,
MYC, BMP6, SIM2
GDF7, ESR1, FOXO01,
regulation of intracellular SMYD?, CD40, EDAR,
G0:1902531 signal transduction 15 13.39  0.0058 SOX9, MIF, BMPER,
ADRB1, ABRA, PTPNI,
RNF149, MYC, BMP6
BMPER, FOXO1, EDAR,
GO0:0000165 MAPK cascade 9 8.04 0.0062 RNF149, CD40, PTPN1,
SOX9, MYC, MIF
signal transduction by BMPER, FOXOL, EDAR,
G0:0023014 orotein phosphorylation 9 8.04 0.0065 RNF149, CD40, PTPN1,
SOX9, MYC, MIF
positive regulation of DDX17, ADRB1, RPS6KA1,
) nucleobase-containing GDF7, UNG, MYRF, ESR1,
GO:0045935 compound metabolic 14 12:5 0.0072 ABRA, FOX01, HOXB9,
process CD40, SOX9, MYC, BMP6
WASH1, GDF7, FOXO1,
regulation of phosphate EDAR, CD40, SOX9, MIF,
G0:0019220 metabolic process 15 13.39 0.0072 BMPER, ADRB1, CDCAZ2,
RNF149, TNK2, PTPN1,
MYC, BMP6
regulation of protein WASHL, GDF7, FOXOL,
G0:0031399 15 13.39 0.0076 EDAR, CD40, SOX9, MIF,

modification process

BMPER, CDCAZ2, RNF149,



G0:0035556

G0:0045893

G0:0051252

G0:0010604

G0:1902680

G0:0045937

G0:0010562

G0:0006351

intracellular signal
transduction

positive regulation of
transcription, DNA-
templated

regulation of RNA
metabolic process

positive regulation of
macromolecule metabolic
process

positive regulation of RNA
biosynthetic process

positive regulation of
phosphate metabolic
process

positive regulation of
phosphorus metabolic
process

transcription, DNA-
templated

20

12

22

20

12

11

11

20

17.86

10.71

19.64

17.86

10.71

9.82

9.82

17.86

0.0081

0.0091

0.0092

0.0095

0.0096

0.0112

0.0112

0.0115

14

TNK2, PTPN1, MYC,
DCUN1D5, BMP6

GDF7, ESR1, FOXO1,
EDAR, CD40, SMYD?2,
SOX9, MIF, ARL11,
BMPER, ADRB1,
RPS6KAL, RHOT1, ABRA,
RAB15, RNF149, PTPN1,
MYC, GFRA2, BMP6
DDX17, RPS6KA1, GDF7,
MYRF, ESR1, ABRA,
FOXO1, HOXBY, CD40,
SOX9, MYC, BMP6
SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
CD40, SMYD2, SOXO,
RGMA, DDX17, BMPER,
RPS6KAL, MYRF, BCLG6B,
CHD2, ABRA, HOXB9,
MYC, BMP6, SIM2

GDF7, UNG, ESR1, FOXO1,
EDAR, CD40, SOX9, MIF,
DDX17, BMPER,
RPS6KAL, MYRF, CDCAZ2,
ABRA, HOXB9, TNKZ2,
PTPN1, MYC, DCUN1DS5,
BMP6

DDX17, RPS6KA1L, GDF7,
MYRF, ESR1, ABRA,
FOXO01, HOXB9, CD40,
SOX9, MYC, BMP6
ADRB1, BMPER, GDF7,
CDCA2, EDAR, CD40,
PTPN1, TNK2, SOX9, MIF,
BMP6

ADRB1, BMPER, GDF7,
CDCAZ2, EDAR, CD40,
PTPN1, TNK2, SOX9, MIF,
BMP6

SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, SMYD?2,
CD40, SOX9, RGMA,
DDX17, BMPER,
RPS6KAL, MYRF, BCLG6B,
ABRA, HOXB9, MYC,
BMP6, SIM2



G0:0051254

G0:0022612

G0:0032774

G0:0031401

GO0:0051247

G0:0007167

G0:0010468

G0:0010628

G0:0048732

G0:2000112

positive regulation of RNA
metabolic process

gland morphogenesis

RNA biosynthetic process

positive regulation of
protein modification
process

positive regulation of
protein metabolic process

enzyme linked receptor
protein signaling pathway

regulation of gene
expression

positive regulation of gene
expression

gland development

regulation of cellular
macromolecule
biosynthetic process

12

22

11

13

24

13

22

10.71

3.57

19.64

9.82

11.61

8.04

21.43

11.61

5.36

19.64

0.0127

0.0140

0.0140

0.0141

0.0145

0.0161

0.0163

0.0175

0.0207

0.0208

15

DDX17, RPS6KA1L, GDF7,
MYRF, ESR1, ABRA,
FOXO01, HOXB9, CD40,
SOX9, MYC, BMP6
GDF7, HOXB13, EDAR,
SOX9

SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
CD40, SMYD2, SOXO,
RGMA, DDX17, BMPER,
RPS6KAL, MYRF, BCL6B,
CHD2, ABRA, HOXBS9,
MYC, BMP6, SIM2
BMPER, GDF7, CDCAZ2,
EDAR, CD40, PTPNL1,
TNK2, SOX9, DCUN1DS,
MIF, BMP6

BMPER, GDF7, CDCA2,
FOXO1, EDAR, CDA40,
PTPN1, TNK2, SOX9,
MYC, DCUN1D5, MIF,
BMP6

PLAT, RGMA, BMPER,
GDF7, FOXO1, PTPN1,
TNK2, SOX9, BMP6
SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
EDAR, CD40, SMYD2,
SOX9, MIF, RGMA,
DDX17, BMPER,
RPS6KAL, MYRF, BCLG6B,
CHD2, ABRA, HOXB9,
MYC, SIM2, BMP6
DDX17, RPS6KA1L, GDF7,
MYRF, ESR1, ABRA,
FOXO1, HOXBY, EDAR,
CD40, SOX9, MYC, BMP6
TYR, GDF7, HOXB13,
HOXB9, EDAR, SOX9
SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
CD40, SMYD2, SOX9,
RGMA, DDX17, BMPER,
RPS6KAL, MYRF, BCLG6B,
CHD2, ABRA, HOXB9,
MYC, BMP6, SIM2



G0:0043409

G0:0031328

G0:0032270

G0:0030509

G0:0010556

G0:0034654

G0:0035148

GO:0071772

G0:0060627

G0:0010557

G0:0015031

G0:0032268

negative regulation of
MAPK cascade

positive regulation of
cellular biosynthetic
process

positive regulation of
cellular protein metabolic
process

BMP signaling pathway

regulation of
macromolecule
biosynthetic process

nucleobase-containing
compound biosynthetic
process

tube formation

response to BMP

regulation of vesicle-
mediated transport

positive regulation of
macromolecule
biosynthetic process

protein transport

regulation of cellular
protein metabolic process

4 3.57
13 11.61
12 10.71
4 3.57
22 19.64
23 20.56
4 3.57
4 3.57
6 5.36
12 10.71
12 10.71
16 14.29

0.0211

0.0218

0.0233

0.0253

0.0272

0.0282

0.0284

0.0292

0.0300

0.0313

0.037

0.042

16

FOXO1, RNF149, PTPN1,
MYC

DDX17, ADRB1, RPS6KAL,
GDF7, MYRF, ESR1,
ABRA, FOXO01, HOXB9,
CD40, SOX9, MYC, BMP6
BMPER, GDF7, CDCA2,
EDAR, CD40, PTPNL1,
TNK2, SOX9, MYC,
DCUN1D5, MIF, BMP6
RGMA, BMPER, GDF7,
BMP6

SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
CD40, SMYD?2, SOX9,
RGMA, DDX17, BMPER,
RPS6KAL, MYRF, BCL6B,
CHD2, ABRA, HOXBS9,
MYC, BMP6, SIM2
SATB1, GSC, GDF7, ESR1,
HIRA, FOXO1, HOXB13,
CD40, SMYD2, SOXO,
RGMA, DDX17, BMPER,
ADRB1, RPS6KA1, MYREF,
BCL6B, CHD2, ABRA,
HOXB9, MYC, SIM2,
BMP6

RGMA, GDF7, EDAR,
SOX9

RGMA, BMPER, GDF7,
BMP6

SEPT5, TBC1D8, RAB15,
GOSR1, PTPN1, TNK2
DDX17, RPS6KA1L, GDF7,
MYRF, ESR1, ABRA,
FOXO1, HOXBY, CD40,
SOX9, MYC, BMP6
KDELRS3, STX12, TBC1DS8,
XPOG6, ABRA, EDAR,
GOSR1, CD40, PTPN1,
GCC2, MIF, BMP6

PLAT, WASH1, GDF7,
FOXO1, EDAR, CDA40,
SOX9, MIF, BMPER,
CDCAZ2, RNF149, TNK2,



30

G0:1902532

G0:0032872

G0:0036211

G0:0006464

G0:0070302

negative regulation of
intracellular signal
transduction

regulation of stress-
activated MAPK cascade

protein modification
process

cellular protein
modification process

regulation of stress-
activated protein kinase
signaling cascade

21

21

5.36

3.57

18.75

18.75

3.57

0.0451

0.0463

0.0473

0.0473

0.0476

17

PTPN1, MYC, DCUN1D5,
BMP6

ESR1, FOXO1, RNF149,
PTPN1, MYC, MIF

FOXO1, EDAR, PTPNL1,
MYC

SATB1, WASH1, GDF7,
FOXO1, EDAR, CDA40,
SMYD2, SOX9, MIF,
BMPER, USP12, GALNT15,
CDCAZ2, UCHL3, RNF149,
LYPLALZ, PTPN1, TNK2,
MYC, DCUN1D5, BMP6
SATB1, WASH1, GDF7,
FOXO1, EDAR, CDA40,
SMYD2, SOX9, MIF,
BMPER, USP12, GALNT15,
CDCAZ2, UCHL3, RNF149,
LYPLALZ, PTPN1, TNK2,
MYC, DCUN1D5, BMP6

FOXO1, EDAR, PTPNL1,
MYC



